Abstract-Electrical energy demand in Indonesia has
I. INTRODUCTION
Indonesia is an archipelago country which is rich in aquatic product, especially fish. Based on fish production data in 2000, Indonesia has reached 5.3 million tons products [1] . This fishing industry was quite well developed. There are many companies that process fish into a ready products such as canned fish, frozen fish, frozen tuna, frozen shrimp and etc. Fish processing generally produces organic wastes that may include wastewater and solid waste. Organic waste in small quantities does not harmful for the environment, but unfortunately most of fishing industry produces large amounts of waste. Fishing industry used more than 20 m3 water / ton of product. This produced large quantities of waste [2] . So, waste processing has been important thing to do. One way to utilize waste from fisheries is with MFC (Microbial Fuel Cell). Microbial Fuel Cells (MFC) is an conversion technology that form chemical energy into electrical energy by using the metabolism reaction from microorganisms. Bacteria can be used in the MFC system to generate electrical energy while completing the process of destruction of organic material [3] . MFC system will utilize the result from bacteria metabolic processes that break down glucose into hydrogen and oxygen. Hydrogen is the raw material used for the oxygen reduction reaction, thereby releasing electrons at the anode as an electric current. When compared with a battery that is only capable of containing limited fuel materials, MFC can be continuously filled molasses or glucose to be broken down by bacteria in the form of hydrogen fuel [4] . Nowadays, electricity has been a primary need in human life. In developing countries such as Indonesia, electricity obtained by processing a various fossil resources. Exploration on a large scale to meet the consumption needs could decreasing the amount of fuel reserves, especially oil and gas. That may lead to the crysis of energy. Development methods of electrical energy through the system of MFC (Microbial Fuel Cell) need to be further investigated to develop energy from renewable sources without producing carbon dioxide (CO2) and environmentally friendly.
II. MATERIALS AND METHODS
Microbial fuel cell research conducted on Tuesday, May 14 th , 2013 at 10 pm to 13 pm and the observations made during 5 days at the Laboratory of Aquatic Product Diversification and Laboratory of Membrane, Faculty of Fisheries and Marine Science, Bogor Agricultural University.
A. Material and Equipment
The materials that used include activated sludge, fish waste and chemicals to artificial wastewater analysis. Tools that used among a set of tools comprising MFC digital multimeter, vessel 500 ml, copper wires, carbon electrode, and thermometer as well as the tools used to manufacture and wastewater analysis.
B. Methods
The research begins with manufacture of fishery wastewater. Waste is made by counting the fish then mix water with a ratio of fish: water is 1: 5. Set of tools that will be used MFC prepared the electrode chamber 7x10x10 cm and 7x1x1 cm. Liquid waste that has been made is inserted into a vessel of 600 ml. After that, add microorganisms or bacteria according to treatment, and measured that electricity. Electricity measured for 5 days. The flow chart of working procedure is shown in Fig. 1 . The characteristic of fruits and vegetables waste industrial processing are different from beef, poultry, dairy and marine industry. The waste water from fishing industry containing high organic matter that may contains blood and a piece from fish skin and also the entrails. The largest waste from the canning industry is 37.56 kg/m3 COD load, followed by a fillet of salmon processing industry that produces 1.46 kg of waste load COD/m3. Then industry COD crustaceans with a small load.
Comparison of organic load contributed by the canning industry, filleting of salmon and crustaceans were 74.3%, 21.6% and 4.1% [5] . According to PP number 20/1990 about environmental quality Standards, criteria of effluent discharged into the environment must have a dissolved oxygen (DO) with minimum of 3 mg/L. If the DO in the effluent remained below the minimum threshold, the waste must be processed first to achieve the 3 mg/L DO.
Microbial fuel cell (MFC) is a system that directly converts the chemical energy contained in bio-convertible substrate into electrical energy, using the catalyst from bacteria. Generally an MFC consists of an anode, cathode, cation exchange membrane or proton and electrical circuits. Bacteria in anode used substrates such as glucose, acetate also liquid waste into CO 2 , protons and electrons. There are no oxygen in anode, so bacteria must alter its electron acceptor into an insoluble acceptor such as anode. Based on the ability of bacteria to transfer electrons to the anode, the MFC can be used to collect electrons from the microbial metabolism. The electrons then flow through an electrical circuit with the charge on the cathode. There are several mechanisms that involve the transfer of electrons from bacteria to the anode is the direct electron transfer through the outer cell membrane protein, the mediator of electron transfer, and electron transfer via bacterial nano wires [6] .
The part that can be used in MFC as a electron donor is the result of microbial metabolism of substances or microbes ejected electrons during metabolism. The result of microbial metabolism generally compounds containing of hydrogen, such as ethanol, methanol, or methane gas. These compounds can be used as a source of hydrogen through a series of processes in a reformer to produce electrons and electric current [3] .
Based on the study, obtained data on electricity value contained in the wastewater of fish were observed for 5 days. Wastewater treatment were differences, they were without the addition of bacteria and the addition of bacteria in 1 ml, 2 ml, 3 ml and 4 ml. Electricity value of wastewater without the addition of bacteria to increase every day, with an average number of electricity of 0.18 volts. Wastewater electricity value with the addition of as much as 1 ml of bacteria increased from the first day until the fourth day and the fifth day decreased. Electricity value by an average of 0.0246 volts. Wastewater electricity value with the addition of 2 ml of bacteria has increased each day. Electricity average value of 0.23 volts. Wastewater electricity value with the addition of as much as 3 ml of bacteria increased from the first day until the fourth day and decreased on the fifth day. Electricity value by an average of 0.0826 volts. Wastewater electricity value with the addition of 4 ml of bacteria as an increase on the second day, declining in the third day and back up in the fourth and fifth days. Electricity value by an average of 0.131 volts.
Electricity value is fluctuating every day. This was influenced by the metabolic activity of the microbial consortia that relies on the availability of organic matter (carbon and nitrogen source) contained in the waste. The organic material were oxidized to produce CO 2 as final products and lead a consortium of microbes that live in it actively to metabolize and produce more free electrons. Based on the data obtained, could be concluded that the most effective treatment is with the addition of 2 ml of bacteria. Treatment resulted an increasing electricity value every day and shows the highest average value. In addition due to the metabolic activity, fluctuations in potential difference also caused by the interaction between microbes making up the consortium. Fermentation products (lactate, succinate, format) from one type of bacteria can be a substrate for the other types of bacteria. Increase or decrease in electrical potential difference correlated with the sheer number of free electrons produced by microbial consortium. Increase in potential difference measured by the multimeter is likely to occur when microbes perform simple substrate solution derivative works, in addition to the activities of anabolism, the possibility can also occur because the microbes are adapted to break down the more complex substrates into simple [3] . One way that can be done to improve the electricity is to press the internal resistance caused by obstacles or resistance given the components that exist in the MFC system, such as electrodes, electrolyte, and membrane. In addition, the increase of electricity can also be done by extending the electrode surface so there are more electrons transferred to the electrode and flow towards the cathode compartment [6] .
MFC without membrane is an alternative way to minimize costs. Membrane systems are expensive and can be avoided by utilizing complex biofilm development that occurs on the surface of the cathode. Another benefit is the result of power density could be higher because of the ability of the system to reduce internal barriers. The disadvantages of MFC without using diffusion membrane is vulnerable to such toxic ferisianida electron acceptor in the cathode chamber, vulnerable to diffusion of oxygen, facilitator and there is no facilitator of proton transfer or other cations to the cathode chamber [6] .
So far, MFC systems have been applied in several fields, including for the treatment of waste water and producing electricity, biosensors, and the production of secondary fuels. MFC technology is attractive for waste treatment because it allows the system to extract energy from waste for electricity production. MFC substrate contains a growth promoter that can increase bioelectrychemical microbial growth during the waste processing. MFC system with anaerobic consortium communities that could be replaced can be used as a biosensor for the online monitoring of organic compounds. Through a little modification, MFC can be used for produce secondary fuels like hydrogen as an alternative electricity power [6] .
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